ABSTRACT
These control programs fall generally into the categories of storage ring, accelerator, or beam transport, and typically consist of several modules which include the Modeling routines, Application Driver, I/O, and the Database Interface.
The more than a dozen control programs that are needed for successful operation of SLC would require the duplication of many of these common modules, thus increasing the burden on computing resources, and complicating the tasks of program maintenance, updating, enhancement, and documentation.
A design objective of the SLC control program is to provide a standard structure which when integrated with sophisticated data acquisition devices and user interfaces could be adapted to any beam transport system regardless of its classification. Some of the most important functions of this program are to assist in commissioning of the system through intelligent diagnosis, and in optimizing its performance once the system has become operational. The online version of GIANT will be a module in the SLC model driven control system. In addition to GIANT, this group of software consists of modules for Configuration update, Orbit Study, and Chromaticity Correction ( Fig. 1) The process of integrating the entire package and interfacing it with the control system I/O and database is achieved through the Application Driver program1.
In this configuration, all of the data to be analyzed are measurements of beam centroid and will be obtained through data acquisition hardware and software system. In addition, the Configuration Update program will generate the model database which contains the mathematical description of the model to be used by GIANT.
The user interfaces consisting of touch panels, mouse, and text and graphic displays are standardized in function so that their logical layotuts remain uniform and independent of the subsystem being analyzed. 2) (Az') at any corrector -in addition to allowing simulation of various correction methods, this option can be used to manually correct the trajectory.
3) (Az') at any element -with this option one may study the effects due to element misalignment and/or modeling error. PRESENT STATUS Since the development of GIANT was begun about six months ago, we have been testing the procedures in GIANT either experimentally or by simulation. The Manual Adjust procedure was implemented into the on-line control program for the SLC Damping Ring. This procedure has been found to be very useful to assist the optimization of beam transmission from the LINAC to the Damping Ring experimentally. In addition, the Element Check procedure has been studied using a computer code which was developed for off-line error analysis of the Damping Ring. We have found that this procedure can work satisfactorily in some cases. More work will be needed to update this procedure to include features which will work under more realistic conditions. One of the applications of the off-line version of GIANT will be to facilitate studying this problem. Although the Trajectory Correction procedures are the same as those used in the existing control systems, they need to be tested for experimentally correcting both beams in the LINAC and for correcting the single beam trajectory by simulation in the SLC arcs. Additionally, the effect of nonlinearities on the first order correction scheme will be studied using the off-line version of GIANT.
We expect that the off-line program will be completed within the next few months. The on-line program will be ready for the commissioning of some of the SLC subsystems early next year.
